Increasing triglyceride synthesis inhibits glucose-induced insulin secretion in isolated rat islets of langerhans: a study using adenoviral expression of diacylglycerol acyltransferase.
The mechanisms by which prolonged exposure to elevated levels of fatty acids (FA) adversely affects pancreatic beta-cell function remain unclear. Studies in the Zucker diabetic fatty rat have suggested that excessive accumulation of triglycerides (TG) in islets plays a key role in the deleterious effects of FA. However, a direct relationship between TG accumulation and defective beta-cell function has not been established. The aim of the present study was therefore to determine whether increasing TG synthesis in isolated rat islets of Langerhans impairs insulin secretion. To this end, we infected isolated rat islets with an adenovirus encoding for the enzyme catalyzing the last step of triglyceride synthesis, acyl-coenzyme A:diacylglycerol acyltransferase 1 (DGAT). DGAT overexpression did not modify glucose oxidation nor palmitate oxidation, but increased palmitate incorporation into triglycerides by approximately 2-fold. Islets overexpressing DGAT and cultured in elevated glucose levels for 72 h had markedly impaired insulin secretion in response to glucose, but responded normally to the nonglucose secretagogues glyburide and potassium chloride. The deleterious effects of DGAT overexpression were not additive to those of prolonged exposure to palmitate. We conclude that a selective increase in TG content impairs glucose-induced insulin secretion, a mechanism likely to mediate, at least in part, the deleterious effects of FA on pancreatic beta-cell function.